Binding of distamycin A to UV-damaged DNA.
We have found that distamycin A can bind to DNA duplexes containing the (6-4) photoproduct, one of the major UV lesions in DNA, despite the changes, caused by photoproduct formation, in both the chemical structure of the base moiety and the local tertiary structure of the helix. A 20-mer duplex containing the target site, AATT.AATT, was designed, and then one of the TT sequences was changed to the (6-4) photoproduct. Distamycin binding to the photoproduct-containing duplex was detected by CD spectroscopy, whereas specific binding did not occur when the TT site was changed to a cyclobutane pyrimidine dimer, another type of UV lesion. Distamycin binding was analyzed in detail using 14-mer duplexes. Curve fitting of the CD titration data and induced CD difference spectra revealed that the binding stoichiometry changed from 1:1 to 2:1 with photoproduct formation. Melting curves of the drug-DNA complexes also supported this stoichiometry.